Erythropoietin mediates terminal granulocytic differentiation of committed myeloid cells with ectopic erythropoietin receptor expression.
The precise role of hematopoietic cytokine/cytokine receptor interactions in lineage-restricted hematopoietic differentiation giving rise to mature blood cells of diverse function is incompletely defined. To study lineage-specific effects of cytokines during terminal hematopoietic differentiation, we examined the ability of erythropoietin (Epo) to mediate terminal granulocytic differentiation and induction of myeloid gene expression in committed myeloid cells, engineered to ectopically express Epo receptor (EpoR). A cell culture model for granulocyte-macrophage colony stimulating factor (GM-CSF)-mediated granulocytic differentiation was used. EpoR was introduced by retrovirus-mediated gene transfer into multipotential, hematopoietic murine cell line EML, from which GM-CSF-responsive, promyelocytic EPRO cells were generated. In EPRO cells ectopically expressing EpoR, we examined the ability of Epo to mediate granulocytic differentiation and determined whether Epo-mediated neutrophil differentiation is associated with a pattern of myeloid gene expression comparable to that induced by GM-CSF. Studies of EpoR function in myeloid EPRO cells revealed that Epo/EpoR interaction can mediate terminal granulocytic differentiation of committed myeloid cells. In EPRO cells expressing EpoR, Epo-mediated neutrophil differentiation was associated with surface CD11b/CD18 (Mac-1) expression and induction of mRNA expression of specific myeloid genes including lactoferrin, gelatinase and C/EBPepsilon, in a manner similar to GM-CSF-mediated differentiation. These results indicate that Epo can deliver differentiative signals along a non-erythroid lineage, providing evidence for interchangeable cytokine receptor signals that mediate terminal differentiation of committed myeloid cells.